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Abstract. We describe and illustrate a new firmoss, Phlegmariurus changii (Huperziaceae), 
which is endemic to eastern Taiwan. This new species is most similar to Phlegmariurus carinatus 
(Desv. ex Poiret) Ching: however, it differs by leaves that are flat abaxially. In addition, the 
sporophylls and trophophylls are conspicuously dimorphic for Phlegmariurus changii , but 
essentially monomorphic in Phlegmariurus carinatus. The ecology, conservation status, and 
morphology of P. changii is compared to that of species in three other sections (Sect. 
Phlegmariurus, L. B. Zhang, Sect. Huperzioides H. S. Kung et L. B. Zhang, and Sect. Carinaturus 
(Herter) H. S. Kung et L. B. Zhang) of Phlegmariurus in East Asia. 
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In the spring of 2006, we collected a unique hanging firmoss at Hsilin 
Village, Wanrong Township, Hualien County in eastern Taiwan. After 
consulting the relevant literature (Ching, 1981b: Ching, 1981a; Ching and 
Zhang, 1983; Ching, 1982; Holub, 1991; Kuo, 1985; Li et al., 1975; Ma, 1990; 
Medeiros et al., 1996; Wagner et cil., 1999; Wagner et al., 1995; Wagner, 1993: 
Yang, 1984; Zhang, 2004; Zhang and Kung, 1999; Zhang and Kung, 2000: 
Fernandez Prieto et al., 2008; Rothmaler, 1944; Knapp, 2011; Kuo, 1997; 

Huang, 1994) and abundant herbarium specimens, we found that this species 
is new and we describe it herein. 

This species belongs to the Lycopodiales. The Lycopodiales were histori- 

a single family, the Lycopodiaceae, which contained two 
genera, Phylloglossum Kunze and Lycopodium L. Phylloglossum is a genus 
containing only one species and endemic to Australia and New Zealand, 
whereas Lycopodium sensu Linnaeus are widely distributed in temperate and 
tropical regions. Lycopodium L. is a complex group and has undergone many 
changes in taxonomy and nomenclature (Holub, 1991: Wagner and Beitel, 
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1992; Wagner, 1993; 011gaard, 1987). Lycopodium has been separated into two 
families, the Urostachyaceae Rothm. (=Huperziaceae Rothm.) and the 
Lycopodiaceae (Rothmaler, 1944), and several genera. There are two genera— 
Phlegmariurus and Huperzia Bernh.—in Huperziaceae. In this article, we 
follow Wagner’s classification and include this species in Phlegmariurus 
(Wagner and Beitel, 1992). 

Many species of Phlegmariurus (Herter) Holub are important traditional 
medicines and popular ornamental ferns in the flower markets, such as 
Phlegmariurus squarrosus (Forst.) Love et Love, P. carinatus (Desv. ex Poiret) 
Ching. and P. curminghamioides (Hayata) Ching. Consequently, over-collection of 
plants from the wild for medicinal and horticultural purposes threatens many 
species (Yumkham and Singh, 2011). Of the ten species of Phlegmariurus that 
occur in Taiwan, all but P. fordii (Baker) Ching are threatened (Moore, 2000; Moore, 
2001: Kuo, 1997). This makes the finding of a new species in Taiwan important. 

Phlegmariurus changii T. Y. Hsieh, sp. nov. TYPE.— Taiwan. Hualien County: 

Wanrong Township, Hsilin Village. 6 April 2006, Tung-Yu Hsieh 516 

(holotype: TAI 2813211. Figs. 1, 2. 

This new species is similar to P. carinatus (Desv. ex Poiret) Ching, but differs 
by having leaves that are flat, vs. carinate or raised abaxially in P. carinatus. 

Epiphytes, pendant firmoss; stems 0.6—0.9 m long, 3—5 mm in diameter, 
dichotomously branching 5—8 times. Leaves sessile, leathery, lanceolate, 
entire, with tapering apex, 7-9 mm long, 3—4 mm wide, imbricate, pointing 
towards the apex of the shoot, appressed, decreasing in size towards apex and 
gradually changing into sporophylls. Fertile spikes terminal, 0.15—0.2 m long, 
2 mm thick. Sporangia reniform, borne in the axil of the sporophyll, green 
turning to yellow when mature, ca.1.3 X 1.2 mm. Spores trilete, radially 
symmetrical, foveolate, tetrahedral from the polar view, having a laesura with 
three radiating brandies near to the equator, ca. :>4 X 32 gm. 

Additional Specimens Examined.—Taiwan. Hualien County: Wanrong Township, 
Hsilin Village, ca. 200 m alt., 6 Apr 2006, T. C. Hsu 461 (TAIF); same loc., s.d., 
Liang-Ru Chang s.n. (TAI). 

Etymology. —The specific epithetic commemorates the original discoverer of 
this species, Liang-Ru Chang. He is an active amateur fern and orchid lover 
j[Lin et al., 2006). 

Notes. —Liang-Ru Chang first found this hanging firmoss in the spring of 2006. 
from the type locality at Hsilin Village, Wanrong Township. Hualien County. 
The holotype was collected from the trunk of an old Schefflera tree ( Schefflera 
octophylla (Lour.) Harms) on a cliff beside a valley, at about 200m altitude, 
growing with many plants of Vittaria zosterifolia Willd. (Fig. 2A). 

After the initial discovery, the first author conducted a long-term, regular 
and exhaustive field investigation for P. changii thorough the island during the 
field work for his PhD studv in 2006—2011 (Hsieh et ah, 2007; Hsieh et al.. 
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Fig. 1 . Phlegmariurus changii T. Y. Hsieh. A. Whole plant: B. Abaxial side of sporophvll: C. 

Adaxial side of sporophvll and sporangium; D. Trophophyll; E. Middle part of stem; F. 
Fertile spike. 


2011; Hsieh, 2011). During this period, only three habitats were found. All 
three were found at separate locations in lowland of Taitung and Hualien 
County, in eastern Taiwan. Unfortunately, all known wild individuals have 
since been removed by other collectors. There are two cultivated individuals 
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Fig. 2. Phlegmariurus changii T. Y. Hsieh. A. Habitat; B. Whole plant; C. Middle part of stem; D. 
Fertile spikes: E. Trophophyll; F. Sporophylls: G. Sporangium, SEM microphotograph; H. Spore, 
SEM microphotograph. 

as far as we know. Given tiiis situation, according to the IU ( \ (The 
International Union for Conservation and Natural Resources) ranking system 
(IUCN, 2008 ), this species should be considered extinct in the wild (EW) 
temporarily. We will continue our field investigation for this species and hope 
that we can find the individuals of this species in the wild again in the future. 
By doing so, we can re-evaluate the conservation status of this species. 

Phlegmariurus carinatus is the only species that is morphologically similar 
to P. changii. Phlegmariurus changii can be distinguished from species in the 
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three sections of Phlegmariurus in East Asia., Sect. Phlegmariurus, L. B. 
Zhang, Sect. Huperzioides H. S. Kung et L. B. Zhang, and Sect. Carinaturus 
(Herter) H. S. Kung et L. B. Zhang. Phlegmariurus changii can be distinguished 
from species in both Sect. Phlegmariurus and Sect. Huperzioides by having all 
leaves appressed on the stem, imbricate, and pointing towards the apex of the 
shoot. This is not the case in the later two groups (Zhang and Kung, 1999; 
Zhang and Kung, 2000). Compared to species of Sect. Carinaturus, the leaves 
of P. changii are relatively large and flat. By comparison, the leaves of Sect. 
Carinaturus are carinate or raised on the abaxial side, whereas they are but flat 
in P. changii. Sporophylls and trophophylls are homomorphic for species of 
Sect. Carinaturus (Zhang and Kung, 2000), but dimorphic for P. changii 
(Figs. IB, ID, 2E, 2F). 
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